With an ever broadening use of composite materials manufacturers are in high demand of 1 efficient curing cycles to reduce costs and speed up production cycles. One method to to archive this 2 goal is active cure monitoring to determine the exact time of curing needed. This article provides a 3 novel method to measure the cure inside of closed tools by using ultrasonic spectroscopy. For this a 4 simple experiment is used to show the change of the ultrasonic spectrum during the cure of an epoxy.
Introduction

9
Composite materials are the basis of many constructions of our times. They offer high stiffness 10 at low weight. That makes them the ideal material for aerodynamic and space applications where 11 weight is a serious concern. As a result of the growing ecological awareness of the population the 12 demand of composite materials has grown significantly not only in the aerospace industry. Especially 
Materials and Methods
33
To test the viability of ultrasonic spectroscopy to monitor the curing of epoxy materials a simple 34 experiment is prepared. In this experiment a general epoxy (RTM 6 of Hexcel) is applied to a 35 aluminium plate. This epoxy stands as an example for many matrix systems with similar properties.
36
The plate has the dimensions of 250x250x20 [mm] . This setup is displayed in figure 1 . During the whole time the ultrasonic spectrum is measured using a 65 [kHz] and 90 [kHz] discrete 300 point swept sine actuation with 20 [V] peak to peak amplitude. This frequency range is in direct proximity to the first resonance frequency in the direction of the plate thickness direction. The resonance frequency range was calculated using the following formula
Where f is the resonance Frequency, c is the speed of sound and d is the thickness of the plate and n a 
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The second interesting point in time is the frequency shift which starts at 1000 [s] . It is the result amplitudes are returning and a new weaker resonance spectrum becomes visible. This is a clear 84 indication for the "after cure" region.
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The fifth change in the impedance spectrum occurs when the oven is opened at 6500[s] and the system 86 is rapidly cooled. Because of the difference in the specific thermal expansion parameters, a high 87 shearing force between the metal and the epoxy occurs, leading to complete detachment. This is clearly 88 indicated by the jump in amplitude and was visibly confirmed during the experiment. 
